BACKGROUND: Radiological evaluation of traumatic thoracolumbar fractures is used to classify the injury and determine the optimal treatment plan. Currently, there remains a lack of consensus regarding appropriate radiological protocol. Most clinicians use a combination of plain radiographs, 3-dimensional computed tomography with reconstructions, and magnetic resonance imaging (MRI). OBJECTIVE: To determine, through evidence-based guidelines review: (1) whether the use of MRI to identify ligamentous integrity predicted the need for surgical intervention; and (2) if there are any radiological findings that can assist in predicting clinical outcomes. METHODS: A systematic review of the literature was performed using the National Library of Medicine/PubMed database and the Cochrane Library for studies relevant to thoracolumbar trauma. Clinical studies specifically addressing the radiological evaluation of thoracolumbar spine trauma were selected for review. RESULTS: Two of 2278 studies met inclusion criteria for review. One retrospective review (Level III) and 1 prospective cohort (Level III) provided evidence that the addition of an MRI scan in acute thoracic and thoracolumbar trauma can predict the need for surgical intervention. There was insufficient evidence that MRI can help predict clinical outcomes in patients with acute traumatic thoracic and thoracolumbar spine injuries. CONCLUSION: This evidence-based guideline provides a Grade B recommendation that radiological findings in patients with acute thoracic or thoracolumbar spine trauma can predict the need for surgical intervention. This evidence-based guideline provides a grade insufficient recommendation that there is insufficient evidence to determine if radiographic findings can assist in predicting clinical outcomes in patients with acute thoracic and thoracolumbar spine injuries. 
RECOMMENDATIONS

Goals and Rationale
This clinical guideline was created to improve the quality and efficiency of patient care by guiding qualified physicians through diagnostic and treatment decisions in the evaluation and treatment of patients with thoracolumbar spine trauma.
The thoracolumbar junction, being uniquely positioned between the rigid thoracic spine and the flexible lumbar spine, is subject to significant biomechanical stress, and thus fractures of this region are the most common injuries of the vertebral column. 1 Fractures of the thoracic and lumbar region constitute a spectrum of injuries ranging from simple nondisplaced fractures to complex fracture dislocations. 2 While anteroposterior and lateral plain radiographs are used to evaluate alignment, instability, loss of vertebral body height, and widening of interpedicular or interspinous distance, [3] [4] [5] computed tomography (CT) scans, to characterize fractures and assess spinal canal compromise, and magnetic resonance imaging (MRI) scans, to evaluate spinal cord, nerve root, or other soft tissue injury and the presence of spinal cord edema, epidural hematoma, 6 and noncontiguous spine injuries, 7, 8 are generally required in these cases.
Controversy still exists regarding the impact of radiological findings on treatment decision and patient outcome. The purpose of this guideline is to assess whether radiological findings can predict the need for surgical intervention or assist in predicting patient outcomes.
METHODS
Details of the systematic literature review are provided in the full text of this guideline (https://www.cns.org/guideline-chapters/congressneurological-surgeons-systematic-review-evidence-based-guidelines/ chapter_3) and in the methodology (https://www.cns.org/guidelinechapters/congress-neurological-surgeons-systematic-review-evidencebased-guidelines/chapter_1) article of this guideline series. The guidelines task force initiated a systematic review of the literature relevant to the diagnosis and treatment of patients with thoracolumbar trauma. Through objective evaluation of the evidence and transparency in ABBREVIATIONS: AANS, American Association of Neurological Surgeons; AO, Arbeitsgemeinschaft fur Osteosynthesefragen; CNS, Congress of Neurological Surgeons; COIs, conflicts of interest; CT, computed tomography; MRI, magnetic resonance imaging; PLC, posterior ligamentous complex; TLICS, thoracolumbar injury classification and severity the process of making recommendations, this evidence-based clinical practice guideline was developed for the diagnosis and treatment of adult patients with thoracolumbar injuries. These guidelines are developed for educational purposes to assist practitioners in their clinical decisionmaking processes. Additional information about the methods utilized in this systematic review is provided in the introduction and methodology chapter. (https://www.cns.org/guideline-chapters/congress-neurologicalsurgeons-systematic-review-evidence-based-guidelines/chapter_1).
RESULTS
Task force members reviewed 2278 abstracts and identified literature for full text review and extraction. They then identified the best research evidence to answer targeted clinical questions. When Level I, II, and/or III literature was available, the task force did not review Level IV studies. The task force selected 126 articles for full-text review, of which 124 were rejected and 3 were selected for inclusion (Appendix II; https://www.cns.org/ guideline-chapters/congress-neurological-surgeons-systematicreview-evidence-based-guidelines/chapter_3).
DISCUSSION
Winklhofer et al, 9 who evaluated the influence of additional MRI compared to CT alone on the classification of traumatic spinal injuries, found that 162 fractures were identified on CT scan, and 196 on CT and MRI together, and the Arbeitsgemeinschaft fur Osteosynthesefragen (AO) classification changed in 31%, and the thoracolumbar injury classification and severity (TLICS) classification, in 33% of patients after MRI review. Based on CT and MRI together, the TLICS value changed from values less than 5 (indication for conservative therapy) to values of 5 or greater (indication for surgical therapy) in 24% of patients.
Because of the heterogeneous patient population, this retrospective study was downgraded from Level II to Level III evidence.
Pizones et al 10 prospectively studied the usefulness of MRI in fracture diagnosis and treatment. Acute traumatic thoracolumbar fractures in 33 patients were classified based on X-ray and CT using the AO classification. Following an MRI, the fractures were classified per the TLICS system and reclassified following the AO system. Forty-one fractures were diagnosed using plain X-rays and CT scans. Following the MRI, 50 fractures and 9 vertebral contusions were diagnosed. The addition of MRI modified the diagnosis in 40% of patients, the classification of fracture pattern in 24% of fractures, and the therapeutic management in 16% of patients. This study was graded Level III evidence due to small sample size and lack of consecutive patients.
Both these studies provide Level III evidence that the addition of an MRI can provide findings that can help predict the need for surgical intervention.
Future Research
Several gaps exist in the literature regarding the ability of radiological studies to predict the need for surgery and clinical outcomes in patients with acute traumatic thoracolumbar spine injuries. Currently, only 2 studies provide Level III evidence that MRI scans in patients with acute thoracic and thoracolumbar spine trauma can impact classification of injury and the decision to proceed with surgical intervention. Thus, there is a need for studies that provide a higher level of evidence for each of these questions.
Furthermore, visualization of complete vs incomplete posterior ligamentous complex (PLC) rupture and identification of selfhealing PLC ruptures versus those that require surgery is not possible. Radiological studies that focus on the characteristics of PLC injuries will be valuable.
With respect to radiological findings assisting in the prediction of clinical outcomes, there is insufficient evidence that MRI is useful. Additional research is needed to test the capacity of MRI scans and other imaging modalities in predicting long-term outcomes.
CONCLUSION
The existing evidence suggests that MRI in patients with thoracolumbar spinal trauma improves the detection of fractures and soft tissue compared with CT alone and changes the overall trauma classification. MRI is a useful tool in the evaluation of acute thoracolumbar fractures as it allows for better visualization of the posterior ligamentous complex integrity and of the levels involved, offering additional information compared to traditional diagnostic tools.
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Disclaimer of Liability
This clinical systematic review and evidence-based guideline was developed by a multidisciplinary physician volunteer task force and serves as an educational tool designed to provide an accurate review of the subject matter covered. These guidelines are disseminated with the understanding that the recommendations by the authors and consultants who have collaborated in their development are not meant to replace the individualized care and treatment advice from a patient's physician(s). If medical advice or assistance is required, the services of a competent physician should be sought. The proposals contained in these guidelines may not be suitable for use in all circumstances. The choice to implement any particular recommendation contained in these guidelines must be made by a managing physician in light of the situation in each particular patient and on the basis of existing resources.
